APOLLO 12, 14 + 15

SUPRATHERMAL ION DATA,
TOTAL ION DETECTOR DATA,
AND

MASS ANALYZER DATA

v

69-099C-05C, 05F
71-008C-06C, 06F
71-063C-05C, OSF

#342



APOLLO 12 LM/ALSEP
MASS ANALYZER ION DATA ON TAPE

69-099C-05C

THIS DATA SET HAS BEEN RESTORED. THERE WERE ORIGINALLY 41 7-TRACK,
800 BPI TAPES WRITTEN IN BINARY. THERE ARE THREE RESTORED TAPES. THE
DR TAPES ARE 3480 CARTRIDGES AND THE DS TAPES ARE 9-TRACK, 6250 BPI.
THE ORIGINAL TAPES WERE CREATED ON A 7094 COMPUTER AND THE RESTORED
TAPES WERE CREATED ON A IBM 9021 COMPUTER. THE D STACKED TAPE 108761
WAS CREATED WITH TAPES THAT WERE SENT BY THE P.I.. THE DR AND DS

NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN
DR0O0O5021 DS005021 DO0O17209 11/19/69 - 03/07/70 (a)
D017210 03/07/70 - 05/22/70
D017208 05/22/70 - 08/08/70 (b)

D107275 10/30/70 - 01/23/71
D017276 01/23/71 - 04/06/71

1
2
3
D017274 4 08/08/70 - 10/30/70 (c)
5
6
D017277 7 04/06/71 - 06/30/71 (&)

DR005022 DS005022 D017690 1 06/30/71 - 09/14/71
D017691 2 09/14/71 - 11/29/71 (e}
D017692 3 11/29/71 - 02/22/72 (f)
D017881 4 02/22/72 - 05/15/72
D017880 5 05/15/72 - 08/06/72 (9g)
D018309 6 08/06/72 - 11/06/72
D108308 7 11/06/72 - 03/03/73




DR0O06254

D017209:

D017208:

D017274:

D017277:

D017691:

D017692:

D017880:

APOLLO 12 LM/ALSEP

MASS ANALYZER ION DATA ON TAPE

69-099C-05C

DS006254

D108761

READ ERRORS OCCURRED
READ ERRORS OCCURRED
READ ERRORS OCCURRED

READ ERRORS OCCURRED
OF FILE 1.

READ ERRORS OCCURRED
1636, 1643 OF FILE 1

READ ERRORS OCCURRED
FILE 1

READ ERRORS OCCURRED
FILE 1

TIME SPAN
03/02/73 03/08/73
06/27/73 07/05/73
07/28/73 08/02/73
08/02/73 08/08/73
08/08/73 08/27/73
08/27/73 09/22/173
09/22/73 09/28/73
09/28/73 10/04/73
10/03/73 10/18/73
10/18/73 12/14/73
11/05/73 11/20/73
11/20/73 11/25/73
01/01/74 04/04/74
01/01/74 01/06/74
01/21/74 01/27/74
03/08/74 03/14/74
04/08/74 04/12/74
05/02/74 05/02/74
05/06/74 05/12/74
05/12/74 05/12/74
05/27/74 06/12/74
06/21/74 06/26/74
08/11/74 08/27/74
08/17/74 09/01/74
09/01/74 09/05/74
10/28/74 11/02/74
11/19/74 03/14/75

IN RECORDS 568, 569, OF FILE 1

IN RECORDS 1141,

1142,

IN RECORD 1787 OF FILE 1.

IN RECORDS 109,

IN RECORDS 217,

IN RECORDS 946,

IN RECORDS 153,

383,

633,

1447,

510,

433, 434,

1048,1630,

1528.

511, 818,

OF FILE 1

1724,

1529 OF

OF
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APOLLO 12 + 15
SUPRATHERMAL ION DATA
TOTAL ION DETECTOR DATA
AND
APOLLO 14
MASS ANALYZER DATA

TOTAL ION DETECTOR DATA

%

Thé Apollo 12 SID and TID data sets have 27 tapes total. Apollo 14 MA and
TID data sets have 25 tapes total. Apollc 15 SID and TID data sets have 18 tapes
total. All of these data set tapes are 7 track, 800 BPI, Binary. with 1 file

per tape. The formats and time spanstare on the following pages.



17208

17209
17210
17274
17275
17276
17277
17690
17691
17692
17881
17880
18308

18309

APOLLO 12
SUPRATHERMAL ION DATA

69-099C-05C

ct
* 13529
13530
13531
13561
13562
13563
13564
14169
14170
14171
18723
14473
14897

14898

TIME SPAN

05/22/70 - 08/08/70

11/19/69 - 03/07/70
03/07/70 - 03/19/70
08/08/70 - 10/30/70
10/30/70 - 01/27/71
01/23/71 - 04/05/71
04/06/71 - 06/29/71
05/23/71 -~ 06/19/71
09/14/71 - 11/28/71
11/29/71 - 02/22/72
02/22/72 - 05/15/72

05/15/72 - 08/06/72
11/06 /72 -~ 03/03/73
08/06 /72 - 11/06/72



17211
17212
17213
1727&
17279
17280
17281
17693
17694
17695
17882
17883
18310

18311

APOLLO 12
TOTAL ION DETECTOR DATA

69-099C-05F

c#
13526
13527
13528
13565
13566
13567

13568
14199
14200
14201
14474
14475
14899

14960

TIME SPAN

11/19/69 - 03/10/70

03/10/70

05/31/70
04/19/71
01/29/71
11/04/70
08/13/70
07/05/71
09/24/71
12/18/71
06/01/72
03/13/72
11/17/72

08/17/72

05/31/70
08/31/70
07/04/71
04/19/71
01/09/71
11/04/70
09/23/71
12/18/71
03/12/72
08/17/72
06/01/72
03/14/73

11/17/72




15662
16946
16947
16948
16949
16950
18312
18313
18813
18814
18815
18816

18817

APOLLO 14
MASS ANALYZER DATA

71-008C-06C

ct
13521
13522
13523
18724
13524
13525
14891
14892
15073
15074
15075
15076

15077

TIME

SPAN

02/06/71
05/07/71
07/21/71
09/28/71
11/30/71
01/24/72
05/14/72
03/20/72
07/09/72
09/03/72
10/28/72
12/22/72

02/14/73

05/06/71
07/21/71
09/28/71
11/29/71
01/30/72
03/20/72
07/09/72
05/14/72
09/03/72
10/28/72
12/22/72
02/14/73

04/11/73
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15663
16951
16952
16953
16954
16955
18314
18315
18316
18818
18819
18820

18821

APOLLO 14
TOTAL ION DETECTOR DATA

71-008C-06F

ct
13515
13516
13517
13518
13519
13520
14887 -
14888
14889
15069
15070
15071

15072

02/06/71
05/07/71
07/21/71
09/29/71
11/30/71
01/25/72
07/11/72
05/15/72
03/21/72
09/04/72
10/29/72
12/23/72

02/15/73

TIME SPAN

05/07/71
07/21/71
09/29/71
11/30/71
01/25/72
03/21/72
09/04/72
07/11/72
05/15/72
10/29/72
12/23/72
02/14/73

04/11/73



17282
17696
17697
17742
17743
17884
17885
17886
17887

17888

APCLLO 15

SUPRATHERMAL ION

71-063C-05C

ct
13644
14202
14203
14438
14439
14498
14499
14500
14501

14502

SPAN

TIME

08/03/71
10/28/71
01/11/72
03/16/72
05/20/72
02/24/73
12/30/72
11/04/72
09/09/72

07/20/72

- 10/28/71
- 01/11/72
- 03/16/72
- 05/19/72
- 07/20/72
- 06/02/73
- 02/08/73
- 12/30/72
- 11/04/72
- 09/09/72



17283

17745

17746

17747

APOLLO 15
TOTAL ION DETECTOR DATA

71-063C-05F

ct
13645
14465
14466
14467
14468-
14469
14470

14471 .

{w ;:‘__'.;

TIME

SPAN

08/03/71
11/04/72
09,/09/72
07/15/72
05/20/72
03/17/72
01/11/72

10/28/71

I fg”! 5‘1.7..2. .

i

10/28/71
12/29;72
11/04/72
09/09/72
07/16/72
05/20/72 -
03/17/72

01/11/72
~an73

afaal7s -4l
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Description of NSSDC Data Tapes

Data tapes are standard 2400-foot, l/2—inch,‘z;g£gg£ IBM-
;‘compatible tapes, recorded at QO bpi with odd parity. Words
are 24-bit binérz integers, with negative numbers represented
“as 2's complement, with 28 such words per logical record (for
both MA and TID). Physical records are fixed-length, blocked,
with 100 logical records per physical record, and no record-
length descriptors or control words. [?here is only one file
per reel, and the complete reel is used, resulting in the last
physical record ending after the reflective end-of-reel marker
is passed.}(&wo standard tapemarks are written after the last
physical record.) The last reel of a calendar.year's data is
the only one which will have less than a full reel, and the
only one which will have less than 100 logical records in its
last physical record. TID and MA data are written on separate
tapes, but have almost identical formats: the firSt word in
the logical record allows them to be distinguished from each
other. The 28 words in a logical record contain time, twenty
channels (mass for MA, energy for TID) of accumulated éounts,
and housekeeping parameters (including eneigy for the MA data).

Where reliable data is not available the value -1 is inserted.




RICE UNIVERSITY

HOUSTON, TEXAS
77001

DEPARTMENT OF SPACE PHYSICS
AND ASTRONOMY January 14, 1976

RE: ALSEP/SIDE DATA GLITCH: Time Shown as Day 0

January 1 is considered as Day 1 of each year. If any data
record shows Day 0 at any time it should be disregarded. It
is possible for "Day 0" to appear on the data for the last
minute of the year. In such cases this 1s readily recognized,
as there will be only a few seconds worth of data with this
incorrect day number on it, which will appear on only one
frame of "NPAK" microfilm., The instrument data, and the
hours, minute, and millisecond should be correct; only the

day number is incorrect.
o ffetls :

H. Kent Hills
Project Scientlst

HKH:kph
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SUPRATHERMAYL, ION DETECTOR EXPERIMENT (SIDE)

Principal Investigator: John W, Freeman
Project Scientist: H. K. Hills.

' Space Physics and Astronomy Department
Rice University
Houston, Texas 77001
Telephone: (713) 528-4141

DESCRIPTION OF THE EXPERIMENT

The SIDE was designed to achieve the following objectives.
(1) Provide information on the energy and mass spectra of the positive
ions close to the lunar surface (the lunar exosphere). (2) Measure
the flux and energy spectra of positive ions in the magnetotail and
magnetosheath during the periods when the Moon passes through the
magnetic tail of the Earth. (3) Provide data on the plasma inter-
action between the solar wind and the moon. (4) Determine a pre-
liminary value for the electric potential of the lunar surface.

Three SIDE instruments were deployed, at the Apollo 12, 14 and
15 sites. The SIDE consists of two positive-ion detectors, the mass
analyzer (MA}) and the total ion detector (TID). Both use curved

plate analyzers for energy per unit charge discrimination. The MA

also uses a Wien velocity filter (crossed electric and magnetic fields),

since knowledge of the energy per unit charge and the velocity is

sufficient to allow determination of the mass per unit charge. The
MA measures a 20-channel mass spectrum at each of six energy levels;
48.6, 16.2, 5.4, 1.8, 0.6, and 0.2 eV. The mass ranges covered are

approximately 10-1000 amu/q for the\Apollo 12 unit, 6-750 amu/q




H

for Apollo 14, and 1-90 amu/q for Apollo 15. While each mass
spectrxum is being observed by the MA, the.TIQ measures a 20-channel
differential energy spectrum (including all masses) from 3500

eV/charge down to 10 eV/charge. Each 20-channel spectrum is obtained

in 24 seconds, in normal mode.

The detectors each have a field of view which is roughly a

square‘solid angle 6° on a side.' Numerous commands are possible,

some of which allow certain of the measurements to be omitted in
order to devote more time to other measurements.

To establish electrical reference to the lunar surface, a wire
screen ("lunar-surface ground piane" in Figure 1) is deployed on the
surface beneath the SIDE. This screen is connected to the SIDE
ground throﬁgh a power supplf which can cycle through 24 steps from
-27.6 volts to 27.6 volts, The effects of stepping this voltége
fhrough its cycle can be used in certain circumstances to determine
the lunar surface potential. A schematic diagram of ﬁhe instrument -
is shown in Figure 1, while Figure 2 shows a cutaway view of the
SIDE, and Figure 3 shows the SIDE as deployed at the Apollo 12 and
14 sites. |

The look direction of each instrument was angled 15° east
(Apollo 14 and 15) or west (Apollo 12) from the local meridian plane.
The Apollo lé instrument (at 26° N. latitude) was deployed tilted 26°
from Qertical toward the south, so that the sensor look directions
of all three instruments include the ecliptic plane, as shown in

Figure 4.
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OPERATIONAL HISTORY

This section summarizes the time periods when the instruments
were in full operation and returning science data, Periods when
only housekeeping data were returned are not included. The design
goal was full operation continuously after an initial period allowing

for outgassing during the lunar daytime,

Apollo 12 SIDE

November 19-20, 1969 Deployment, and operation during
mission activities.

December, 1969 - January, 1970 Operation during lunar night (and‘
a short time before and after).

February, 1970 - August, 1972 Operation during lunar night, plus
cyclic operation for approximately 10
days centered on local nocn, Cyclic
operation involves 2 hours on and 10 or
more hours off, More coverage is ob-.
tained during continuous real-time
support of ALSEP missions (i.e., the
first 45 days of the mission).

September, 1972 - present Operation as above, but with inter-
(August, 1973) mittent loss of data during lunar
night for periods of minutes to many
days, during months of September,
November, and December, 1972, and
January, June, and August, 1973.

Apollo 14 SIDE

February 5-7, 1971 Deployment, and operation during
: mission activities.

February, 1971 - July, 1971 Operation during night and part of
the day, but off for approximately 8
days centered on noon.
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August, 1971 - October, 1971

November, 1971 - March, 1973

April, 1973 - present

(August, 1973)

Apollo 15 SIDE

July 31, 1971 - August 3, 1973

August, 1971 - September, 1971

October, 1971 - November, 1971

December, 1971 - April, 1972

May, 1972 - present

(August, 1973)

DATA SETS AND AVAILABILITY

5.

6.

DATA SET

Machine plots (MA and TID l 16 mm microfilm

on same plot) of counting
rates vs. frame number

Listings of counting

rates vs, frame number,
with limited amount of
housekeeping data. _J

Machine plots (3-dimensional)7
of TID average energy spectra
as a function of time.

Machine plots (3-dimensional)
of MA average mass spectra as

r30"x36“ paper “} Eventually all data

a function of time, -

TID spectra vs. time

MA spectra vs. time

Digital, on
magnetic

Operation as above, plus short cycles
of operation periodically for approxi-
mately 8 days near noon.

Continuous operation.
Operation during night, from approxi-

mately 1 day before sunset until sun~
rise, :

Deployment, and operation during
mission activities.

Operation except during apprbximately
10 days centered on local noon,

Operation as above, plus short
intervals of operation periodically for
approximately 4-7 days near noon.
Operation except during 3-5 days
centered on local noon.

Continuous 6peration.

FORM AVAILABILITY

Data for times after
about August, 1972

are (or soon will be)
availabe at NSSDC.

Data for times about
June, 1971 to August, 1
will be available at
NSSDC after production
of copies.

will be available at
NSSDC.

tape e

o
1
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7. Engineering parameters Digital, on Data for times after
magnetic tape about June, 1971 will
be available at NSSDC.

8. TID and MA data, including Digital, on Data avajlable only
everything telemetered from magnetic tape at Rice University.
SIDE, plus evaluations of
data quality and instrument
mode of operation. Called
"NPAK" by Rice University.

SUMMARY OF PRINCIPAL RESULTS

Observation of lunar ions accelerated by the solar wind induced
field (f?= 4?23).

Observation of 1-3 KeV protons during lunar night, considered to
be protons from the bow shock of the earth.

Observation of ion mass spectra due to the LM exhaust gas, and
determination of the intensity decay rate.

Multi~site observation of the energetic ion characteristics in
the earth's magnetosheath and at its boundaries, and correlation with
geomagnetic activity. |

Observation of the effects of the LM ascent engine exhaust on
magnetosheath ion fluxes.

Multi-site observations of apparent motions of ion "clouds" related
to lunar impact events, and observations of mass spectra during the
events,

Monitoring of ion fluxes during local solar eclipses; no changes
observed. |

Observation of energetic ions during lunar night, when site is

shielded from the solar wind direction.

e - = i+ fp—————— . - v o e
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Observation of_ion events near terminators suggests a turbulent
region of solar wind plasma interaction with the solid moon.

Monitoring of positive ion fluxes while in the geomagnetic
tail, and correlation with geomagnetic storm activity.

Observations of mass spectra of ions from the ambient atmosphere,
including a single observation of water vapor ions, possibly of natural
origin.

Determination of the electric potential of the lunar surface:

(a) in the magnetosheath or solar wind; and (b) near the terminators.

Observations of solar wind during interplanetary storms.

Observations of penetrating ions from solar flares.:




}
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Description of NSSDC Data Tapes
Data tapes are standard 2400-foot, 1/2-inch, 7 track IBM-

compatible tapes, recorded at 800 bpi with odd parity. Words
are 24-bit binary integers, with negative numbers represented
as 2's complement, with 28 such words per logical record (for
both MA and TID). Physical records are fixed~length, blocked,
with 100 ldgical records per physical record, and no record-
length descriptors or control words. There is only one file

{950 recerds ,
per reel, = uipdn-rmmrmrsdrertg

erpep g rr——

2 et, resulting in the last
physical record ending us%gg'the reflective end-of-reel marker
is passed. Two standard tapemarks are written after the last
physical record. The last reel of a calendar year's data is
the 6nly one which will have less than gg;é;;;;!!i, and the
only one which will have less than 100 logical records in its
last physical record. TID and MA data are written on separate
tapes, but have almost identical formats; the first word in
the logical record allows them to be distinguished from each
other. The 28 words in a logical record contain time, twenty
channels (mass for MA, energy for TID) of accumulated counts,
and housekeeping parameters (including energy for the MA data).

Where reliable data is not available the value -1 is inserted.
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MODES OF OPERATION
In each mode, the SIDE repeatedly cycles through a certain

range of SIDE frames (full cycle, or "Normal Mode" is frames
0 - 127). The TID energy channel is uniquely determined by the
frame number, except for frame 0, whose energy depends upon the

mode. The ALSEP SIDE DATA HANDBOOK, called ASDH below, shows the

frame numbers and TID energies on page 43, A "calibration cycle"
is included in frames 121-127 and 0 for the TID. For the MA the
calibration cycle is in frames 120-127. fThe calibration cycle
adds an internally generated pulse rate to the output of the
detector, while allowing the detector to continue .tz normal out-
put. See ASDH, pages 44 and 58 for details of the calibration
cycle. There is no calibratioﬁ cycle if the instrument is in a
mode which does not include frames 120 - 127. The MA utilizes

a velocity filter which in "Normal Mode" has 20 steps in its
cycle, However, there are two modes which use only the lst 10
steps of the MA. These are "Reset Velocity Filter at 9" and |
"Reset Velocity Filter at 9 and SIDE Frame at 79". 1In these two
modes the energy and mass channel correspondance with given SIDE
frames is different from that in "Normal Mode", as shown in

ASDH; pages 48-55 for the velocity filter, and page 57 for t e
energy of the MA. When reference is made to a mass channel (0-19),
it normally is assumed to mean the mass channel which corre:ponds
to the SIDE frame of the same number in "Normal Mode".

In "x10 Mode", (read as "Times 10 Mode"), the instrument
cycles through the sequence of SIDE frames which it otherwise
would follow, but it stays for 10 frame times on the same frame,
before going to the next frame, The detector counts are telemetered
as usual at each frame, but the register is not cleared, so that

the counts accumulate for 10 frame times before the counter is
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cleared. There is an offset, however, for the Mass Analyzer,

which results in the peculiarity that the last read-out for a given

!
5
frame number in the MA data appears as the first read~-out of the
next frame, Since it is executed by an "ON/OFF" command, the
"x10 Mode" can be used in conjunction with any of the "MODE"
commands, but the user can assume that it is never used except |
by itself (i.e., with normal SIDE Frame cycle). And even the |
normal "x1l0 Mode" occurs very infrequently except with the Apgllo
12 SIDE, which can spontaneously change to "x10 Mode" when it
gets too hot.

The instrument commands are summarized in ASDH, page l.
A "SIDE Command" requires a combination of up to 4 ALSEP commands
to load the proper command number into the "Command Input Register”,
followed by an execution command. When a command is loaded into
the instrument but not executed, the command number is found in the
"Command Input Register". When it is executed, the number goes
into the "Mode Register" and the "Command Input Register" is
cleared. The "Mode Register" does not give the current mode of
operation; it gives the last command executed. If a "Mode" command
is executed, followed by an "ON/OFF" command, the instrument will
revert to normal SIDE frame cycle when the "ON/OFF" command is
executed, However, if a "Mode" command is executed after an
"ON/OFF" command, the "ON/OFF" command status is preserved in the
new mode, it does not reset the "ON/OFF" command. When the |
instrument operating power is commanded ON, from standby er OFF,
the instrument automatically begins operation in "Normal Mode"
(SIDE frame cycles through 0 - 127, velocity filter cycles through
all 20 mass channels) with all voltage supplies on, and with the
ground plane voltage on step 0. The "Command Input Register”
and the "Mode Register" are also reset to zero. The ground plane
voltage then steps through its cycle of 24 steps, advancing one

step each time that frame 0 is reached. §See ASDH, page 38, for the
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voltages and numbering of the steps, The voltage given is the
potential of the ground plane grid with respect to SIDE ground.
SIDE ground and the entrance aperture grid are at the same potential,
The "Master Reset" command has the same effect as turning
instrument power on, except that no "ON/OFF" commands previously
in effect are altered. That is, "Master Reset" will not turn on
a high voltage or a stepper which was off,
There is an analog output for each of the two detectors, in
addition to the digital output. The analog outputs are sampled
rather infrequently, but they eventually are sémpled at all frames, The
output counting rate is passed through a logarithmic converter
before reaching the telemetry, so these two measurements are
known as the Low Energy Log Count Rate Meter (LE LCRM) and the
High Energy Log Count Rate Meter (HE LCRM). Pages 8-10 of ASDH
give the telemetry locations and calibrations of the LCRM's,
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"ALSEP SIDE DATA HANDBOOK

February. 1974

The ALSEP SIDE DATA HANDBOOK was originally dated 12
November, 1969, and was intended for use by the SIDE group
during real-time mission support operations at the Mission
Control Center in Houston. Therefore some of the detailed
material will not be needed by data users, and is deleted
from the present version. This book describes the instrument,
its commands, the telemetry format, and the calibrations of

the various temperature measurements and other analog-to-digital
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' CONTROL WORD

\ ey
-BxA FRAME o~
,2--89,0 |
| S — /7
| | | 2 3 / |
f oy / ) ’
||.|000|00| q000|||0|| OIXXXXXXXX/ T 7 1o
. BARKER CON'PLEMENTED 7777/ /
—CODE WORD —-e42BARKER CODE—+ 9 holn 2 13 14 15 |1
WORD - - F
o—— SYNCHRONIZATION WORD——e] ~ [7 [18 [i0 |20 |21 f22 f23 f2a
. . " 195 (26 |27 (28 |29 |50 |51 |28
5% |39 {3536 |37 ]30350 [40
AT |42 35(a4 |35 | €5 | 47 |45
w9 (50 51155 (55 | 54156 | 53
57 155 |00l oo {61 | 6z} 63 | o4

AS FOLLOWS?

BrA FRAME X
| |=NORIMAL_MODE (1050 BPS)
2 1=SLOW MODE (1530 BPS)
3 1=2%] DATA PROCESSOR
4 1=2!|  SERIAL NO.
‘ 5 |1=2° '
G THRU 69
& 0 0

$# BIT INFORMATION CONTENT IS ExA FRAME DEPENDENT

WS EDE. T
-«

ST P e = —

™~

Y EERARC s B A |
, :

T



BxA WOR t?s\
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* TELEMETRY FORMAT .
BENDIX FRAME

_h |
" WORD M 2 3 4 5 : 6 7 8
CONTENT—=X | X | X ' '
9 |10 |11 12 [13 14 (1B |16
7 e |1 |20 |21 |22 |23 |24
25 |26 |27 |28 [29 |30: |3l (32
' 1S
33 |34 |36 |36 |37 |38 [39 [40
a1 |42 |43 a4 (a5 |46 |47 |48
- CV1{S
a9 |50 |51 152 |53 |54 |55 %é
57 (55 |56 |60 |61 |62 |63 |64 -
S [}
0'601'.‘;"@-"
A ) m e ) i .
WORD CONTENT CODE. )

X = CONTROL

H = HOUSEKEEPING

CV= COMMAND VERIFICATION
S = SIDE/CCGE DATA
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e e ol el Bl

vbe

297 s9/
T ! T
N [ - Tl }
[ S S iR} H i
| . N T i 71
f i tI H 1 i
—} ) LK)
_ . | R
ekt ] »” s
iy 1 R O
Tt ¢ [} 1 '
S Y ¥ 1 } ) 1§ i
T 1 T
N RN O U 1)
=A==
H——= =T
P dvy?
- L e N B
- [ IT.I.*
— | RN ENE
— TiTinad
[
)
L [
1 a1 Ly
N O T A
I '
1] H
m LIt I | 1
5




i7 118 [19 |120]21 [22

251{26127123 |29 {30

33 %3455 36373639 {40
o . W

OOFNKKKKXX, ai [42]43[a4|as[ac |47 a8
\ 49 |50l51 |52 5354155 (55

2790252%53,201 50 o
FILLER lo—DxA ANALOG—c- 57 158 |59[c0 |61 [62 (63 |54

BITS TO DIGITAL
.. ,CONVERSION
BxA ' '

Fﬁﬁg‘sﬁ WORD CONTENT R/0
2 - ADC CALIERATION 025V 13 £ |
3 ADC CALIZRATION 4.75V [241 %}
10 " PCU QUTRUT VOITAGE 29vDG I
12 POVER DISTRIGUTION ChuP 16 2 |
4 POVEIT CISTRISUTION EXP 5465 I
70 LOW ENERGY DET COUNT RATE  (LERM)

85 HIGH ENERGY DET COUNT RATE (L CRM)



N

SIDE

IDE WORD I
'SIDE FRAME NUMBER

i5

PIOO

& XXXXXXXLI

EVEN
BxA
FRRALZ
IDENT

- =t PARITY

SIDE FRANE NUMBER SEQUENCE

2%2%*2°%2

SIDE
2= FRALE
+ NUMEGER

EVEN BxA FRAME

4

5

6

i2

13

14

6

20

2l

22

24

28

29

30

35

37

38

40

349

45

46

48

52

(47}
o

54

56

GO

62

64

SIDE FRALIE NUMBER MAY HAVE ANY ONE

OF THE FOLLOWING SEQUENCES:.

I, 0,1,2,++,126,127 - NORMAL MODE

FOLLOWING [NITIAL TURN-ON OR SIDE COMIAND
8 EXECUTION.

2.0,1,2,+,9,10~ CCGE MODE
FOLLOV/ING EXECUTION OF SIDE COMN

3. 0,1,2,--+,38,39-RESET AT 39 MODE
FOLLOVING EXLCUTION OF SiDi COMMAND 3
4.0,,2, -+, 78,7C-RESET AT 72 MODE ‘
FOLLOVIING EXLECUTION OF SIDE CONIMAND S5OR6
5. 120,121, +, 125,127 ~ CALIDRATION MOD&
FOLLOWING EXECUTION OF SIDE GOMMAND i2

& PARITY DIT,EVEN

MAND 2

P=0;IF SUM OF BITS li4 PRECEEDING FIVE SIDE WORDS IS EVEN,
P=1,IF SUM OF BITS IN PRUCEEDING FIVE SIDE V/ORDS IS 0ODD.
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~ vV WUV

+4500 VDC
THIS IS AN ANALOG MEASUREMENT OF THE 4500 VOLT POWER a
SUPPLY OUTPUT {PRIOR TO THZ CURRENT LIKITING RESISTOR) >
SUPPLIED TO THZ COLD CATHODE IOWIZATION GAUGE. A LOCK-
OUT PLUG IS USED TO DISADLE THiS SUPPLY DURING CHECK- 8 |
OUT UNDER AMBIENT PRESSURE. COMMAND RO.I3 IS USED 0O
 FOR ON/OFF CONTROL. INITAL COKDITION{LOCKOUT PLUG ¥
REMOVED) IS WITH THIS VOLTAGE IN THE “ON® STATE. -+
| SIDE FRANE - ’
0 10 39 79 19 127
vaswy 18 | _|aozz " |i0a | - .
. . o«
N KV . ' N kv ¢
g £4,5kV OFF
000 ! 3.5kV OFF
010 .
020 | 215 3.3
050 {45V OFF 216 34
040 351y ON 217 3.5
050 OFF — : 218 36
060 219 3.7 —~L0
070 220 %.8
080 22l 3.9
090 222 40
100 225 4.
1 10 0 224 42
120 0.2 225 44
130 0.3 225 4,5 ——-1ID
140 0.4 227 46
15 0 0.6 228 a7
160 1 0.7 200 4.9
170 .0 250 5.0
180 1.3 25| 5.1
190 1.7 232 55
200 2.2 235 5.4— W
210 | 29 _ 234 5.6 |
220 | - —=£35 - BT
250 / : |
240 G.G | ) N
250 C.0 - ' | B
255 9.9 ; L A,




V/ORD COMTENT

SIDE WORD 2 . 9 lo [0 12 |1z |14 [15 |16
(ANALOG SUBCOM ) _
. 17 {10 |10 jrO {21 |22 123 |24
i !
= |25 {26 {27 [20 |29 {30 Wz.z
. & /
31l < 33 134 |36]|36 |37 |38 |39 |40
»
00 XXXXXXXX ‘; a) |42 |43{44 145 |46 47 |46
WY}
T8 35251 E>3 49 |50 [&1 {62 [53 (84 {55 |se ;
. . i
F'Bl;}r-gn e CON.P};SLlJJTATED ) |57 |56 |50{co |61 |62 |63 |64 ;
Sl ANALOG TO |
: DIGITAL CONYVERSION o B
VOLTAGES 0 10 39 79 e 127
+4. 8KV 8 40,72 104
+60_V |_16 | 48 £0,112 X
+30 V 17 | 49 SIS
12V 25 | GO 92 ,_
--A/D REE | 26 {58 50 N
£5 _V FHAL K |52 | G4 -
5 VDG | NE | 50 REAIE
41V CAL { | 27 | 59 191
155 mY CAL 2h 7 39
A=) CGiD 19 JEL |83,115 i
- 350 WV | | 46 |TT0 :
-1 _VCAL 37 j [TOT
=5V 20 | 52 |84,116 |
- A/D REF | 30 | 62 [94 |
- |2 V CAL ] 39 103 |-
-30V_- | | 2] 53 85,117 .
-3.5KY | 23 55 87,1 19
TELAPERATURES (+)
| 2 34 G6 98
2 | 4 30 G2 100
3 |6 %0 70, 1102
4 | i 45,75 | 107
5 | N 44,76 108
G I | 22 54 66,1 18 w‘fmm,,;%:,:«,
DATA & FASG ' e pfter
~ -GGGE__ !“,g,s,zg | 41,73 105 {Eé’gpﬁa«ji‘.‘ib“'
TOST CYR/GEAL | | AN | et el otaed
—__TELECT RNG {70 |28 | ﬂe 53,74 | 85,108 1120
+ B PLIVOLT 1518,29,51 45,4761651 93,8 JlOJ,H,
| c. NAALS |
+0TC REC o 33,45 RN
LERE RECD/F 65 7 il
—SOL GELL (14— |7 5 T T
' R j |




it . o e Akt e S S S T PR b SRS SR8 - £

: +30 VDC
THIS IS AN ANALOG MEASUREMENT OF THE -+ 30 VDC a
POWER SUPPLY WHICH SUPPLIES POWER TO THE GPS,VFS, S
LECPAS, HECPAS, A/D CONVERTER, CAL. PULSER, ELECTROMETER, | | &
++4.5 KV POWER SUPPLY, -35KV POWER SUPPLY AND DIGITAL "
AND COMMAND CIRCUITRY. - _ +
SIDE FRAME . -
0 10 39 . .79 . 119 127
+30 7 Jas ez | |
N v - N
000 0 a
010 0
020 0
030 0
040 0
050 l B
0 !
070 |
080 | . 26
090 2 26
100 2 27 —I— LO
110 3 28 ‘
120 4 - 28 3
130 5 29 —I—MID
140 7 30 ‘
150 9 3
160 I 32 HI
170 15 33 |
150 20 34
190
200
210 44 g,
220 505 o
230 76 ;
240 100 , |
240 120 ; S
255 150 . .,‘FA‘CV'LJufg L"lf’ |




VlUL WUNW

+60VDC

POWER SUPPLY WHICH SUPPLIES POWER TO THE GPS,VFS,
HECPAS, AND SOME OF THE DIGITAL AND COMMAND CIRCUITRY.

THIS IS AN ANALOG MEASUREMENT-OF THE --60 VDC

+60VDC

10
16

39 .

48 -

79 -

(80,112

e 127

N

000
010
020
050
040
050
0Co

Q7o

0O
020
100
110
120
150
140
150
IGO
170
tCO
10
200
210
220

250

240

”or

.

26h

=V N GDUHNMNN————0 OO0 O i<

20

1z

T

VS

|
1

-

OO OO T et Gon
BN — QO O» 1w

N
L)

=~ MID

— i




Sili WU &
. | | +A/D REF VDC 4
- )
. | o o >
THIS AN ANALOG MEASUREMENT OF A POSITIVE REFER-~ | | u.
ENCE VOLTAGE FOR THE A/D CONVERTER. S:J
‘ 0
~
" <L
-}

NT AR : .
SIDE FROME 39, 79 19 127
+ A I |zs 58 'Iso | |
A .

000 0.0 L

010 0.0

020 0.0 )

050 0.0 215 5.0

040 0.0 216 5.2

GO 0.1 217 5.3

CCo 0.1 218 5. 5

070 0.1 219 5.6

060 0.1 220 5.8—— LO

090 0.2 221 6.0

100 0.2 222 |- 6.l

(10 0.3 223 6.3

t20 04 224 6.4 |

1350 0.5 225 6.6 —— MIL

140 0.7 226 6.8

150 0.9 227 7.0 -

‘1 160 N ‘228 7.2 |
170 1.5 229 7.4 |
160 2.0 \ 230 7.6—— Hl !
150 2.6 | 231 7.8
200 3.4 232 8.0
210 4.4 233 8.2
220 - 234 8.5 ,
250 el — 235 8.7
210 Ke) | ;‘
250 (3. |- j

1 onn 1 & s { E




SIDE WORU 2 -

+12 VDC
£HS 1S AN ANALOG MEASUREMENT OF THE +12 VDC POVER| | &
SUPFLY VIHICH SUPPLIES POWER TO THE HIGH AND LOW ENERGY | >
LOG COUNT RATE METERS. - o
1+
GIDE FRAME _ " —
o 39 79 19 127
+i2 | | 28 leo 2 |
N v NN
000 | 0.0 R
010 0.0.
020 0.0
030 0.0
040 0.0 |,
050 0.1
060 0.1
070 0.1
0G0 ol 10.0
050 0.2 10.3
100 0.2 10.6
110 0.3 10.8
120 0.4 1.1——L0
150 0.5 1.4 -
140 0.7 | (.7 —{— MID
150 0.8 2.
160 L 12.4——Hi
170 15 12.7
160 2.0 13.1
(20 2.6
200 3.4 :
210 4.4
220 5.
230 7.6
240 —1- N
=80 I
wide it LI L o T | ] '

L3
. - -



|+5VvDC

- THIS IS AN ANALOG MEASUREMENT OF THE 4 +5 VDG POWER
SUPPLY WHICH SUPPLIES POWER TO ALL DIGITAL CIRCUITRY O
WITHIN THE EXPERIIAENT, S lTal
. { >
: o
. - ol
- o
SDE FRAKE : |
0 {0 39 Co e i27 j
+50 I llB lso '|_~82,||4' [
Ny . N- v
0090 0.0 L
0i0 0.0
020 0.0 ‘ =
030 0.0
040 0.0 |
050 o.1 |’
0&0 0.1
070 0.1 |
0G0 0.1 4o 210 4.4 . |
090 0.2 211 - 4.5 —-— LO
100 0.2 212 Ay
110 - 0.3 213 4.8 | |
120 | 0.4 214 4.9 ~~—l— IID
(30 0.5 215 5.0 -
{40 0.7 216 5:2
5O C.9 217 5.3 el— HI
150 L ‘218 5.5 '
70 1.5 218 5.6
160 2.0 <220 5.8
Kelo) 2.6
200 3.4
210 .
A p— .
250 7.6 ‘ |
220 .| 10 |
l‘) f) l 3 ll{ i i |
2..:..- %m__llb . _ I | —




i b b VLS

+5 VDC

THIS 1S AN ANALOG MEASUREMENT OF THC -+ 5 VDC POWER
SUPPLY WHICH SUPPLIES POWER TO ANY AMNALOG CIRCUITRY

WHICH REQUIRES* +5 vDC.

+8 VDC

SDE FRAME

'l
. . 1
0 10 39. 79 - 119 27 |
+5A4 |0 I32 |64 'lss J : l L
L ¥y
000 0.0 - :
010 0.0 i
020 0.0 :
030 0.0 |
040 0.0 |
050 O. |
0Co 0.1 |
070 0. | | E
0G0 0.1 4.4 :
080 0.2 4,5 ==l— L0
100 0.2 4.7 '
[10 0.3 4.8 ,
120 0.4 4.9 ~—— MID
120 0.5 5.0 '
140 0.7 5.2
150 0.9 - 5,3 ——i— HI
Ielv) b 55
170 .5 5.6
GO 2.0 5.8
190 . 2.6
200 3.4
210-
220 - -
200 7.6 B
240 1 0 10
240 | 3 o B
2Lb I B . _ ! l.L. .._J_.F



. L +30myCAL.

THIS IS AN ANALOG MEASUREHENT OF A POSITIVE 30
HILLIVOLT CALISRATION VOLTAGE FOR THE A/D CONVERVER.
s Y . . . . .

30 mv.CAD

4

.«.'-n
[
SDE FRAME AR , - T
_ 0 10 39 9 9 27 S
r3omy| |25 | 57 | 8o | ' |
W owy N omy s
000 15 | oo 2 g
010 19 R - 3
020 a .‘*\\\l;h‘ |
030 o ; : | 1015 22 'y
040 | 43 j 3 016 23 i
050 57 ] ' .01T 23 :
0Go 75 018 24
| 070 98 0l9 | 24—~L0 "
000 (38 020 25
050 170 ozl 26 |
(00 | 220 022 27 |-
110 290 023 27
120 380 L 024 2¢.
130 500 025 | 29
140 660 026 30-——MID
150 | 860 027 |- 30 :
1160 1100 ‘028 31
170 029 | 32
100 030 33
160 03| 34
200 042 35 .
210 033 36—~
220 054 B '
250 -l 035 36,
240 *
200 |
250 \ . o




Nt b et b DI S T WA

+1VDC
) ‘ . . ) ) - : i ’ . O
THIS IS AN ANALOG MEASURENENT OF A POSITIVE IVDC a
REFERENCE 'VOLTAGE FOR THE A/D CONVERTER. >
o ,. +|
SIDE - FRAWE ) ' |
0 o 39. 79 119 127
.y [27 = 5o ot | - ]
' ..' | . ’ .
N v ' N y
000 0.0 ‘ |
010 0.0 ,
020 0.0
030 0.0
040 0.0 |,
050 0.1
080 0.1
070 0. | | ‘
080 0.1 2 150 0.86 j
080 0.2 | 151 | 0.89 |
100 0.2 152 0.91
110 0.3, 153 0.94 ~—LO
120 0.4 154 u.86 !
130 0.5 3 155 .98 —— WIC
140 0.7 | 156 o2 | .
50 | 157 1.04 ——Hl .
IGO ~ 158 .07 |
170 1.5 . \ 1159 1.10 j
&0 2.0 ' — 160 .13
190 2.6
200 3.4 |
210, 4.4 ) o
200 5.8
250 1.6 ;
240 10
250 |3
2hL | & < . .




S e

- 30 mv CAL 4
O
THIS IS AN ANALOG MEASUREMENT OF A NEGATIVE 30 .o‘
MILLIVOLT CALIBRATION VOLTAGE FOR THE A/D CONVERTER. 9
| o | .
SDE TRANE "1
10 127 @
-—'-30m\;"| ]
vy v
000 -15 -l 9
010 ~20
020 -2 0=— LO
030 -2 | 1
040 -4 3 -2 | ﬁ
030 ~5 7 ~22
0C -7 5 -2 3 1
070 -9 6 -0 % |
030 - 130 -2 4
080 - 170 ~24
100 ~220 -25 'i
H10 —-290 -26
120 . | -380 27"
{20 ~500 -27 |
140 - 66O -20
150 - €60 |-29
1GO 1100 ~30
1ro w3 Ol 1D
160 -3
IS0 30
200 %%
e 10 30 -"
e - 35 3
250 e l
240 R U
250 _% o-t_ R
nhl ]




| eND VDC

THIS 1S AH ANALOG MIASUREMENT OF
TO DETERMINE PRESENCE OF NO
‘ ' L

IXPERIMENT GROUKD
ISE ON GROUND LIKES.,

aND VOO N\

SIDE FRANE - - .
0 0 39 79 19 (27

ond__| lis s leziis | |
N mY N- Y
000 —! -

010

020 25

050 33

040 4%

G50 57

G&o 74

070 98

080 130 000 05—
090 170 | ool [ 5
1CO 220 002 15
Ho 290 003 16
120 380 004 6
<0 500 . 005 |7
170 660 006 |7
160 860 007 Lo
50 1100 '008 [ 8 —
[70 005 o
18O ol s
100 |

a0n

210 .

210 .

250

2400 |
onn |
A L . |

— HO!

el




. -5 VDC

THIS [S AN ANALOG MEASUREMENT OF THE ‘=5 VDG O
POWER SUPPLY WHICH SUPPLIES POWER TO THE VFS,LECPAS,| | O
HECPAS,A/D CONVERTER, CHANNELTRON PRE~AMPS AND DISCRIM-| | >
NATORS,CAL. PULSER,AND ELECTROMETER, 0
. | | ‘ |

SIDE FRANE -
0 (0 39 79 e - 127
~5 o lao sz 'I_B4,IIG |

N v N y
000 ~0.0 -
0l0 | -0.0
020 -0.0 | -
030 ~0.0
040 =0.0
050 ~0. |
0¢0 -0.1
070 | -0.1 |
0C0 -0.1 - -4.4 [
0e0 -0.2 4.5 == LO
100 0.2 4.7 |
110 0.3 ~4.8 i
120 -0.4 -4,0 ~—l— MID i
IS0 -0.5 -5.0 ;
140 -0.7 5.2 |
[50 -0.9 5.3 ——Hl |
(GO -1 5.5 O
[70 1.5 -5.6 S
160 -2.0 ~5.8
120 -2.6 ’
200 -3.4
210
P20
25C 7.6
240 -1 0 I
250 -3 |
Iy -5 '




il WU 2

P

- | VDC

THIS IS AN ANALOG MEASUREMENT OF A NEGATIVE
| VDC REFERENCE VOLTAGE FOR THE A/D CONVERTER,

L]

- 1vDC

SDE FRANE

- —— ——

0 39 79 119 127
~-I 37 | 'l-lOl l |
Al v N v

cO0 -0.0

010 ~0.0

020 -0.0

030 ~0.0

040 ~0.0

050 ~0.1

030 ~0. |

070 -0. |

080 -0.1 ~0.66

050 -0.2 -0.59

1Q0 -0.2 -0.91

110 ~0.3 ~0.94 —~—=10
120 . | -0.4 -0.96

|50 ~-0.5 =0.99 =~ 11D
140 ~0.7 -1.02

50 =104 ——I}i
(CO -1.07

170 ~1.5 -1.10

100 -2.0 ~1.13

[CO -26

200 - 34

210 ~4.4 ,

£00 ~ 5.0

2350 -71.6

£40 -10

G0 ~13 }
204 -6 I . o SN N .4




— el b e e S NS L

- 12 VDC
. of
THIS 1S AN ANALOG MEASUREMENT OF mc ~12VDC ol
POWER SUPPLY WHICH SUPPLIES POWER TO THE  HIGH AND >
LOW ENERGY LOG COUNT RATE METERS. ol
l.
SIDE FRARE — 2
0 10 39 19 127 !
~12 3 | | | |
|
N v N v
000 -0.0
010 ~0.0
020 -0.0
0350 ~0.0
040 -0.0
050 -0.1
GO -0.1
070 -0.1 l
000 -0.1 —240 | -10.0 |
090 -0.2 1 241 | <103
100 -0.2 242 | -10.5
Lo -0.3 243 ~10.8 |
120 ~0.4 244 | -l | —}—10
130 -0.5 245 | «[|.4
140 -0.7 246 | -] [.7—\— D
[50 ~0.0 247 | -2
GO — 1.l ‘248 | ~12.4—l—py
170 -5 249 | 2.7
I3 -2.0 250 ~13.1
120 -2.6
200 -3.4
210 ~4.4
£e0 ~5.8
250 ~7.G -
240 ' |
255 =50 | Ao




O I T R N o N

~A/D REF VvDC
Q
()
THIS 1S AN ANALOG MEASUREMENT OF A NEGATIVE REFER- ldj
ENCE VOLTAGE ‘FOR THE A/D CONVERTER, ' r
1
|-
< |
. |
SIDE FRANE
0 10 39 19 127
- A/D |30 |62 | J
N v N v
000 ~0.0
010 -0.0
Q20 -0.0
030 ~-0.0 -5.0
040 ~-0.0 -5,2
050 ~0. 1 -5.3
0co 0. | -5.5
070 -0.1 -5.6
OCO "Ol .__r"8._.._.__ LO
020 ~0.2 -G.0
100 -0.2 ~-G.1
110 -0.3 -6.%
(20 - 04 -6,4
150 -0.5 =G.G~1— 41D
140 -0.7 -6.0
10 ~0.9 ~7.0
ICO -1.1 -7.2
{70 - 1.5 -7.4 ‘
15O -2.0 -7 .6—— Nl
190 -2.6 -7.8 |
200 3.4 ~38.0 ;
210 —~4 4 -0.2 |
eno -0.5 f
£50 -0. 7 o
240 70 T
N0 | 13 |
A B L) . IR RN TR




Wikl vlnwid

. o ~ 3500 VDC
THIS IS AN ANALOG MEASUREIENT OF THE -3500 VDG 8
POVER SUPPLY WHICH SUPPLIES AGCELERATION VOLTAGE TO THE| | 9
HIGH AND LOW ENERGY CHAMNELTRONS, A LOCK-OUT PLUG IS 5
USED TO DISABLE THIS SUPPLY DURING CHECKOUT OF THE SiDE/| | §
CCGE UNDER AMBIENT PRESSURE.COMMAND %14 |S USED FOR e
ON/OFF CONTROL. INITIAL CONDITIOM (LOCKOUT PLUG RE - v
MOVED) IS WITH THIS VOLTAGE IN THE."ON"STATE. |
S0E FRAME : T
0 10 39 79 S 119 127
~3.51v] | 23 155 |enio | J
= £ o] : &

000 .9 RY DY 200 | -3.28
010 8 <£.51‘v OFF 201 | -33]

020 ‘ 202 -3.33
030 203 | -3.35 |
040 204 | =3.37~—LO
05 OFF 205 -3.39

0G0 2006 -3.41

070 207 ~3.43

z,

828 < 3.5 kV OFF ;gg ‘ :2 gg

100 J.5 kV ON 210 | ~3.50

110 i 21 | -3.52

120 2.7 212 ~3.55

1 20 2.7 213 | —3.57—— 10
140 2.6 214 | =3.60

150. 2.8 215 ~3.62

16O 2.8 216 | -3.65

170 2.9 217 | -3.67

1Co 3.0 218 -3.70

1¢O 3. 219 -3 .72
200 220 | =375
210 _ 22 | -3.79
R0 | | 222 | -z.ez-f-ni
250 a 223 | -3.05 ‘
200 4.0 \ 204

2110 5.2 — 225 | —3.0]

‘ v . b ' :! . . - _
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=30 VDC
THIS IS AN ANALOG MEASUREMENT OF THE -30 VDC 8
POWER SUPPLY WHICH SUPPLIES POWER TO THE GPS,VFS, S
LECPAS, HECPAS, A/D CONVERTER, l:u:cmom:'ren AND DIGITAL
AND COMMAND cmcumw | lC(g
4
[ SIDE FRAME - | ,
| 0 10 39 79 (9 127
-20 2l l53 I 85,17 . ] ..... .
N v N - v
000 -0
010 -0
020 -0
030 -0
040 -0
050 -
0G0 ~1
070 -
050 -1 ~— 190 ~-25
o0 | -2 (91 -25
100 -2 192 =27 e LO
110 -3 193 -28
120 -4 104 -28
13 -5 195 =20 emmi= I {D
140 -7 1906 ~30
150 -0 197 « | -3l
1GO =11 ‘190 i 32 ——}
170 -15 19¢ ~33
[CO ~20 —200 ~34
IS0
200
210 —44 3
250 -89 .
20 -75 |
240 ~109
2u0 ~130 |
£55 | =150 \ . |




L]

W}EMﬁénm

TEMPERATURE SENSOR LOCATED IN THE 200 BLIVET

TEMP

SIDE FRAME
TEMP O 10 79 i19 127
2 4 'hoo
N oC oC/N | N o¢ C/N
000 120 e 125 0 4
O C . 2 ) .
00 | g | k8| e cE |
015 ag | 1S 140 | -7 4
020 &5 . 4 145 | -10 -
2 ‘ I % 4
075 80 | 150 | -12 %
1030 75 1.6 155 | ~15 .4
035 6o | 160 -]8 K
4 7 , _ .
045 5 | 170 | 22 4
050 54 -8 175 | -25 'g
055 50 '? 180 | -27 i
060 45 | 185 | -30 N
065 40 5 o0 | -32 .
070 37 g 195 | -35 2
075 %2 o 200 | -37 -2
000 20 s 205 | ~40 '
035 25 o 210 | -42 ¥
630 2| ' 215 | ~45 .
005 1G 0 220 | -47 2
100 15 P 225 | =50 .
105 12 -0 230 | -52 '
110 10 7 555 | -55 !
15 7 P 540 | -60 |
120 ’ 0 245 | G5 -
|25 0 ' 250 | -G8 3
255 | 78
| : o




| TEMP 1

ey s

TEMPERATURE StENSOR LOCATED IN THE CCiG

ATTACHED TO THE MAGNET

TEMP

!

i ~

SIDE FRAME ' -

TEme O 10 39 19 119 - 127
4 2 - |34 | 66 |98
N °C °K . N °C i
113 - 140 133 137 | - 45 220
| 14 -137 136 138 | -40 2373
115 ~134 (39 139 | -=35 238
116 - 132 141 140 | =30 243
P -130 |, 143 dal | =20 253
| 1e -126 147 142 - 10 263
K ~-123 150 143 | - 5 268
120 -120 153 144 0 273
121 —-117 156 145 "5 278
122 115 156 146 [0 28%
123 | 112 16! | 47 2.0 293
24 | -110 163 [4G 25 298
125 ~105 160 149 30 303
126 ~100 173 150 40 313
127 ~ 95 1786 151 50 323
128 - 90 103 152 GO 333
| 29 - G5 188 153 70 343

130 - 80 | 193 154 80 | 353
131 - 75 | 198 |55 85 358
132 - 70 203 156 90 . | 363
133 ~ G5 208 167 100 373
134 ~ 60 213 150 i Q 383
135 - 55 218 150 120 393
136 - 50 223 | 6O 150 . 403
137 ~ 45 220 161 140 413




2MUL WunU 2

TEMP 4

TEMP 4

TEMPERATURE SENSOR. LOCATED IN THE 300 BLIVET

SIDE FRAME ' T

TEMP 0 7 10 39 ‘ 79 19 127

4 1 43,75 -|i07 N
N °C  oC/N N e °G/N

! .
000 92 ] 125 5 4
005 80 2 130 3 4
010 | g4 5 135 | - | P
015 g | M 140 | -3 '6
020 74 . 145 | -6 <
025 70 £ 150 | ~9 p
030 | 65 . 155 | =12 >
035 6 | P 160 | ~14 e
040 57 S 165 | -Ig -
045 53 2 170 | -19 o
050 50 ' 175 | -2 e
055 47 P 180 | -24 P
060 43 > 185 | —26 s
065 | 40 o 190 | -28 ;
070 36 -8 195 | -3 P
075 33 S 200 | -32 F
080 30 p 205 | 35 >
085 27 e 210 | -36 <
090 | 25 2 215 | -39 S
095 .| =22 P 220 | -a42 P
100 19 :§ 225 | -43 . -
105 |G o 2%0 | -45 2
110 E S 235 | -4G 2
15 10 " 240 | -47 2
120 ¢ : 265 | ~50 '
125 5 - 250
255




| TEMP 3

TEMPERATURE  SENSOR  LOCATED IN THE 500 BLIVET

0|
X a |
=
(i
- l—
SIDE FRAME - .
TEMP © 10 39 79 .19 127 '
3 e 38 70 ﬁlloz |
N °C °C/N . N~ °C °C/N
000 20 |, 125 0 *
e .
005 e | A8 130 | -2 4 {
. & o g .6 - i
010 oo | % 125 | -5 o e
015 oz ' ", 140.1 -7 ' |
020 85 | 145 | =10 “a |
025 80 : 150 | —12 ™ ;
. 030 75 | 6 | 55 -15 '4 |
035 68 | 160 | -17 o |
040 63 [ 165 | —20 p .
045 58 8 170 | -22 s ;
050 54 & 175 | -25 e |
055 50 : 180 | -27 3 |
060 45 , 185 | =30 o i
065 40 5 190 | -32 s N
070 37 g 195 | =35 o e
075 32 o 200 | =37 P 3
050 28 o 205 | ,-40 P ;
065 25 o 210 | -42 2 |
090 21 P 215 | —45 ' |
0S5 |9 . 220 | -47 'G |
100 15" o 225 .| -50 . ;
105 I2 2 230 | ~&52 o -
110 10 G 235 | -55 ')
b15 7 . 240 | -60 |
120 4 P 245 | ~65 -
125 0 ' 250 | =58 ' |
2065 -78 2
N



S T S S TN

-
[

TEMP 6
TEMPERATURE SENSOR LOCATED W THE 800 BLIVET
} o
b ‘ P
L
. ot
SIDE FRAME ' .
TEMP O 10 39 79 19 - 127
6 | 22 E
N °C °C/N | N °C °C/N
] ’
' }lnz-w
Lsep
g -
000 5w g2 8 125 5 4
005 4 gp '8 130 3 .8 .
OI0 pwrgsg 1.2 1435 - | '4
0|5 71!778 G 140 -3 s> 6
020 “re6 7 4 ' 145 - 6 .6‘
025 %m 70 -f? 150 | -9 s
030 Qo G5 8 155 -12 '4
035 P 6] '8 | 60 -4 “ls2 '4
040 w57 .8 | G5 ~-16 .6
045 53 -'6 170 -19 '4
050 2 50 '6. 175 -2 1 '6
- 055 47 .8 180 -2 4 ~ay '4
0G0 43 .6 ig83 —26 _‘4
065 40 ' 1 90 -28 .6
070 W 36 g a5 -3 | -2
o075 33 '6'. 200 32 g .6
080 30 .G 205 ~35 '?
085 27 '4‘- 210 ~-36 ' é
090 pm25 .6 215 -39 'G
095 22 'G 220 -42 52
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MA Edit and TID Edit Data Format

MA (Mass Analyzer) and TID (Total Ion Detector) spectra
are on these tapes in similar, but distinguishable fqrmats.
The MA and TID are sometimes called "Low Energy Detector" and
"High Energy Detector", respectively. |

Where reliable data is not available, the value -1 is
inserted. Since this data was generated from a compressed
format, time is available only at SIDE frame zero. Logical
records not containing frame zero will have -1 in all of the
time words. This does not indicate unreliable timing, and
the time may he generafed, if needed, by using the time last
given and adding 1.208 seconds per frame (i.e., per data word) .
In "X10" mode add 12.08 seconds per frame. In normal mode
there will be one logical record with time and five logical

records without time in one complete SIDE cycle of frames 0-127.

Tape Description: 7-track, 800 bpi, binary {odd) parity

Words: 24-bit, binary integers, with negative values represented
in 2's complement form.

Termination: Two standard tapemarks (octal 17, even parity)

Tape length: 1850 records, all one file, terminating before

the reflective end-of-reel marker is passed.

Label record: none
Physical record: 100 logical records

Logical record: 28 words, with contents as shown below
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(LOW ENERGY DETECTOR COUNTS) (onp Br FRAME)
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| 000" : URITS 7z
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(COUNTS ACCUNULATED )
INLI3 SEC

WORD CONTENT. WORD © WORD IO
e - N

A
KEK T, nRE
HORMAL OPERATION:

 FRAME NO READOUT R/AVEE
SIDE FRAME NO & i W
| 00070 AND BiCL 119 | 000,000 | 999,699
[0~ Al (24 5i¢
Azl ARD |25 ¥050,150
R ARD I/u »01 9 uf J
123 ARD 127 >G1 8,500
WITH =35 KV OFF (COMMARD 14).
SIDE FRALE NO :‘([)““OU'] RAk ‘T;t
00070 AND INCL 19 | 000,000
liO Al m 1241 050,000 f 000,004
]Pl /! 'f'ul()OOIoO E O‘\I:n
IH:" /‘i'f) |°u|()l Ry D Or\) l/\)
I?d AND {27 Glu UOO I G4 O L-(,O
VT LEGPS VOLTAGS OFF (COLGAAND 10} OR VEL FIL VOLTAGE OFF
SIDE FRALEL MO |- fl'n"‘m"lr'“,-.} — (COIAND 9)
0000 fr e e | TRk
lo’U it 1."";'{ H
B N0 T N YUCTN 5
ze /* H) ________-_l:_.'_:?]’__ >Ui\) ,ul 5
LR B R T G O
PO

Bz BACKCTRIOUND COUNTS (000,000 TO ©99.997)



word

Number MA TID Comments
1 Day ‘ -1 Times apply to frame
2 Hour Day ' zero, Word 6 of the
3 Minute . Hour MA data is from frame
4 Millisecond Minute 0, while word 6 of
5 0 for 48.6 eV Millisecond the TID data is from
energy frame l. |
1; 16.2 ev
2; 5.4 eV
3; 1.8 ev
4, 0.6 eV S
5, 0.2 ev
6-25 Mass Channels Energy Channels 1 thru
0 thru 19 20 .
26 TID Background TID Background . Frame 121 or 125
27 MA Background MA Background Frame 120 or 124
28 Engineering data, in a cycle of up to & steps (below),

depending on mode. Cycle starts with record containing
time values.

Ground Plane Step ID consult the ALSEP
CCIG Temperature (TEMP 1) SIDE DATA HANDBOOK
ground Volts (noise check) to convert to
Solar cell ' engineering units
TEMP 6

TEMP 3

Words 6 - 25 contain detector counts per accumulation period
(1; 13 seconds).
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000000000000
000000000000
000006000000
000000000000
L2200 bLL 222
000000000000
0000LLLLL2LL
00000000GUDO0
000000000000
00G0T 0000000
000000000000
LLALB E200000
0000G0000000
0000LZLLLLLL
000000000000
000000000000
000000000000
000000000000
LLZLOVIOO000
000000660000
0000LL222L022
000000000000
cOo00C00000000
000000060000
0000600000000
brrrrrerriiz
0000000060000
Q000LLLiLLLL
000000000000
0000006000000
000000000000
000000000000
Leilbblidiile
0000200600000
0000LLL2LLL1L
000000200000
00000000000
000000000000
000000205000
INYy PRI
0000000000060
0000L2LLL2LZ
000010000000
00000002000
000000000000
000000000000
LLEAL 222020 E
000000000000

008OLLLLL 222

000000000000
030000000000
G0000000000C
LLLlililiieLs
000000000000
dLLLiLIidlLs
100000000000
000000000000
200000000000
000000000000
didrililiLeie
100000000000
Lddliiililil
oC0000000000
GodO0DOO0O0D0
£00000000000
o0o0o0OUOD0D0
LLALLLLiLLLL
000000000000
LLiilidieslils

100000000000

200000000000
C0O000D000000
006000000000
LLLLLLLLLLLL
G00C00000000
LILZLLEEZELE
00000000000
c000002000000
000000000000
c00000000000
Lidbd2iidlle
0G0DD 0000000
LLELLLLELLLELL
0000000000050
100000000000
000600000000
000000000000
LrririiiieLis
GO0000000000¢
LilililiLiLe
00000000000
000000000000
000000000000
000000000000
LdililileilLs
100000000000
LLLLLLLLL2L2
300000000000
0000600000000
S00000000000
60000000G000
Lid2liililie
Cc00000000000C
LLLIliLLILL2L
000000000000
cco000000000
CC0000000000
0000200000000
ELLLL2E2204 L
0002006001000
LiLiiiliLile

J000£Q0000Q0
000000002000
000000000000
L42200000000
200000002000
ldirzrrerrrsre
00d0C0C000000
000000002000
000000000000
0060000003000
LLLLDOOOOO00
000000000000
Lirlilidilill
D00 GOO002000
000OEOOBO0D0
300000000000
0000000 00000
LL2L00000000
0C0000000000
LLLELLLLLLLL
000000000000
00000GQ00000
000000000000
000000000000
LL2I00000000
000000000000
LILELIFILELL
000000000000
00000000020
000C00000000
000060000000
LL2.00300000
0Cc002000000C
Lirliliilill
000000000000
000000000000
200000000000
cO000000C0D0
LLL200000000
0000000C0000
LLLilliilele
300000000000
0000EQDOOO00
000000000000
2000600000000
L14200000000
000000000000
LL22b2L222082
000000000000
C00000000000
000000000090
000000000000
LiLLOOO00ODO
000010000000
nt.:\.:.nnng
0000Q0000000
0000E0000000
00000000000
000 0C0000000
LLLLOGOOO000
0000GC000000
IV NI NNDN & ¥

R V052

6262
-4
£EceZ
sBLZ
LELZ
6392
1»92
£sce ‘
=1 2-$-]
2642
sbe2
102
£5E2
S0€T
522
ebze
I9te
€112
s30T
L1088
6951
1251
EZ81
sZe1
LELt
6211
13°3-3 1
£E91
SHEGT
LEGT
5301
L2 ¢
£5ET
SeeT
L5271
621
LT84
ESTL
SOT1
L5071
5001
1950
£150
S980
LT8O
69¢L0
1240
£L90
5Z90
L2S0
5ZS0
18v0
£ 0
SBEOD
LTEO
6320
T¥20
£510
SH10
L500
600
1000
H> 1000 53 TCO00 Iy
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APOLLO 14 LM/ALSEP

71-008C-06C

This data set has been restored.

800 bpi tapes written in binary.

MASS ANALYZER DATA ON TAPE

There were originally 13 7-track,

There are two restored tapes and

one additicnal DD tape, received after completion of the restoration.

The DR tapes are 3480 cartridges and the DS tapes are 9-track, 6250

bpi. The original tapes were created on an XDS 930 computer and the-

restored tapes were created on an IBM 9021 computer,

numbers along with the corresponding D numbers are as follows:

DR#

DR004934

DR0O04935

DD108751

D015662:
(b) D016947:

D016948:
D016949:

D016950:
D018313:

DS# D#
DS004934 D015662
D016946
D01s947
D016948
DQ16949
D01695¢
D018313
DS004935 D018312
D018813
D018814
D018815
D018816
0018817
DCo32848 @ -
Read errors occurred
Read errors occurred
1847 of file 1.
Read errors occurred
Read errors occurred
1828, 1832,

Read errors
Read errors

in
in

FILES

ST W

YU WM

TIME SPAN
02/06/71 05/07/71
05/07/71 07/21/71
07/21/71 09/28/71
09/28/71 11/30/71
11/30/71 01/30/72
01/24/72 03/02/72
03/20/72 05/14/72
05/14/72 07/09/72
07/09/72 09/03/72
09/03/72 10/28/72
10/28/72 12/22/72
12/22/72 02/14/73
02/14/73 04/11/73
07/07/73 06/28/74

records 135 and 941 of file 1.

records

records
records

874,

1730,

1819 and

144 and 152 of file 1.

838,

1353,

1809,

1815,

1837 - 1839, and 1841 - 1849 of file 1.

occurred in record 1334 of file 1.

The DR and DS

{g}

occurred in records 3, 16, and 508 of file 1.
{(g) DD108751: There are data gaps between files 1 and 2, then 6 and 7.

W Jo L9~ 099C - o5




71— 0OYC - 6L

Program SIDE LOOK. Run date: 1-0CT-96 D-108751:

Input tape file number: 1

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 188 17 44 4833
Eof while skipping.
Approximate Stop Time: 189 3 22 52143
2 input records processed {including headers).
4 input records skipped.
0 records out.
End of File on Read.

kkkkhkhhkhkdkhkhkhkdhhkhhhhhkhhhkhhhhkhkhkhdhhhhhhhhhhhhhkhkhkddhkhddhkrhhdrdhrhdk

Input tape file number: 2

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 359 17 44 9251
Eof while skipping.

Record 2 gize = 8064 bytes.
memsiz_old = 25200
nbytes = 8064
joff = 0
iblock = 225
newblock = 72

8064 0

Mass Analyzer

Approximate Stop Time: 0 0 O 0
2 input records processed {including headers).
80 input records skipped.
0 records out.
End of File on Read.

I E R EEXEEEEEEEE SR RIS RS EEEE RS EEES LR SRR R EEEE R SRR S E S S S A A S R 80L& &S]
Input tape file number: 3

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 365 10 0 57601
Eof while skipping.

Record 2 gize = 18368 bytes.
memsiz_old = 25200
nbytes = 18368
joff = 0
iblock = 225
newblock = 164

18368 0
18368 0

Mass Analyzer




Approximate Stop Time: 365 23 58 9093
2 input records processed (including headers) .
7 input records skipped.
0 records out. '

End of File on Read.
*************************************************************

Input tape file number: 4

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 1 0 0 17076
Eof while skipping.

Record 2 size = 8736 bytes.
memsiz_old = 25200
nbytes = B736
joff = 0
iblock = 225
newblock = 78

8736 0

Mass Analyzer

Approximate Stop Time: 18 17 41 57794
2 input records processed (including headers).
75 input records skipped.
0 records out.

End of File on Read.
*************************************************************

Input tape file number: 5

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 18 17 44 5788
Eof while skipping.

Record 2 size = 9968 bytes.
memsiz old = 25200
nbytes = 9968
joff = 0
iblock = 225
newblock = 89

9968 0

Mass Analyzer

Approximate Stop Time: 24 17 41 46889
2 input records processed (including headers).
88 input records skipped.
0 records out.
End of File on Read.

LR AR R AR R g E R R R e e L e L L L L ey

Input tape file number: 6

Record 1 size = 25200 bytes.




Mass Analyzer

Start Day, Hour, Minute, Millisecond: 24 17 44 12995
Eof while skipping.

Record 2 size = 6720 bytes.
memsiz old = 25200
nbytes = 6720
joff = 0
iblock = 225
newblock = 60

6720 ¢

Mass Analyzer

Approximate Stop Time: 30 6 3 30681
2 input records processed (including headers) .
80 input records skipped.
0 records out.

End of File on Read.

Fhkdkddkhkdkhkhkdkddhdkhdkhdhdrdrhhhdhhrhrhhhkhkhhkhhhhbhkhhhdhhkrrrrdrhhhhk
Input tape file number: 7

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 142 0 0 12804
Eof while skipping.

Record 2 size = 18480 bytes.
memsiz_old = 25200
nbytes = 18480
jOff = 0
iblock = 225
newblock = 165

18480 0

Mass Analyzer

Approximate Stop Time: 147 2 14 9979
2 input records processed (including headers) .
74 input records skipped.
0 records out.

End of File on Read.

kkkdkdhhdbdkkdkhkdkkhdkhkdthkhkddtdbhbhhhhhhdkkdkbrk kb h kb kv kbddrhhhhhrd
Input tape file number: 8

Record 1l size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 147 2 16 44538
Ecf while skipping.

Record 2 size = 13888 bytes.
memsiz_old = 25200
nbytes = 13888
joff = 0
iblock = 225
newblock = 124

13888 0




Mass Analyzer

Approximate Stop Time: 168 12 14 30934
2 input records processed (including headers).
89 input records skipped.
0 records out.

End of File on Read.
R R R R R EEERE S EREEE R R E R R R T I I I I R g S N R g T g g g g g g e R R X B X ]

Input tape file number: 9

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 168 12 17 5491
Eof while skipping.

Record 2 size = 2576 bytes.
memsiz old = 25200
nbytes = 2576
joff = 0
iblock = 225
newblock = 23

2576 0

Mass Analyzer

Approximate Stop Time: 173 23 26 42754
2 input records processed (including headers).
80 input records skipped.
0 records out.

End of File on Read.
kkhkhkdkhkhkkkhkhhhhkhkhkhhkhhkdhkdhkdhhdhkkhrdrhhhdhhhhhhhhdkdkhkdkhbhrthhhdhkikk

Input tape file number: 10

Record 1 size = 25200 bytes.
Mass Analyzer

Start Day, Hour, Minute, Millisecond: 173 23 29 17312
Eof while skipping.

Record 2 size = 9520 bytes.
memsiz old = 25200
nbytes = 9520
joff = 0
iblock = 225
newblock = 85

9520 0

Mass Analyzer

Approximate Stop Time: 179 13 27 58748
2 input records processed {including headers).
80 input records skipped.
0 records out.

End of File on Read.




FILE 1

0}
48}
26)

144)
192)
240)
288)
336)
384)
432)
480)
528)
576}
624)
672)
720}
768}
816}
864)
912)
960)
1008)
1056)
1104)
1152)
1200)
1248)
1296)
1344}
1392}
1440)
1488)
1536)
1584)
1632}
1680)
1728)
1776}
1824}

RECCORD 1

TTPTITITT707
TIITIIITNNNT
LAY IF IV AT o Y AT
TITIIIITITIT
THITIIITTINTIT
000000017777
FITIII7T77777
FITTIITTTNT7
Qo0c000000000
006000007777
0000000000C00
0000000000GC00
000000040000
00000Q0100C00
FIVTIITTIITIVTT
000000010000
000000010000
000000000000
0oo00000000C00
000000010000
Q00Qo000Q000
TITII77T77777
0C0000000000
000000007777
c00000000000
0Cc0000Q10000
0co000C040000
000000000000
TTTTTITITITNT
0000600000000
Q00GQC0000000
000000000000
000000000000
000000010000
00G000000000
TII?TII7TTT77
000000000000
G00000007777
000000000000

25200 BYTES

FITIT?TITT77T
AT N T N
TITITTITITTTT
TITITITTITNTT
TRTIFTTI7TT7
TIITIITIITNT
TIII7TTT7777
FITPTTITTITIT
000000000000
WAV O A O Y O T A |
¢0000000000QC

G0000000Q00C

00000000000
¢00000000001
FRITITTNTTNT
Q00000000000
¢00000000000C
00000000000C
Q00000000000
000000000000
000100000001
TRITITTNITNTY
000000000000
ATV O A O 0 O O R T
000000000000
000000000002
000000000000
Q00000000000
TITTIIITTTT?
Q00000000C00C0
coo0000000C000
0Cc0ao00C00000
0Cc0000C00000
000000000001
00000G0000CO
TRTTTTIRTTTI?
000000000000
TIIITIITTTNT
000000000000

REPACKED OCTAL DUMFP OF D108751

TITINTITIITNNT
TTIT7?TTTITTT7
T7T?TTTI0000
T7I7777TIT7TIT7
TIT?TTTITINT
AV A A T AT T
TITTITTTTTTT
TTT7ITTTIO000
000000000000
000000007777
000000000000
000000000000
000000010000
00G000000000
TT77T7TTT0000
G0Q000000000
T77777770000
000000000000
¢00000000000
¢00000800000
c00000C00000
TITT77770000
Q00000000000
TTTTIIT7777777
000000G0O000C0
000000000000
0000000000CO
0000000100060
77T7TTTITII0000
0000C0000000
777777770000
Q00000000000
Q0000000C0000
000000010000
000000000000
FITTITII0000
¢00000000000C
FIIIITTITINTT
000000000000

@
ool ®

TIITTTFITNTNT
TIIINTITTTNT

/22400000021

TIITTTI7777
TIFINTITITNT
TIFITTI?TTTTT
TITITIITITNNT
000200000003
000060000000
THIITITTTNNT
000400000000
00007777 7TIT
000000000000
000200000000
000500000000
000000000000
027400000021
000000000000
000000000000
000000000000
000100000000
000200000000
0000000000G01
TITTTTRTTT77
000400000C00
Q00077777777
000100000C0O0
00000Q000C00
00050000000¢C
000000000000
027400000021
000000000000
000000000000
000000000000
000000G00000
000200000000
000000000000
TIT?TI7T77777
c00200000000

TI1IITTTT17
TTTITT7TIT7TIT7
000000540001
FFIITTFIITIT7
TTTIIITTTIT7
TRIIIPITITT
000000000000
00C000Q000000
000000000000
TITITRTTT777
000000000000
TFIINITITITT
00Cc000000000
000000000000
000000000000
000000000000
000000550014
0000000120000
000000000000
000000020000
000000000000
000000000000
0000000600000
TTITVINITINT
000000000000
TITIITITITIT7
000000000000
000000000000
000000010000
000000000000
000000600006
000000000000
ooocoaoo0Co0
000000000000
000000000000
000000000000
000000000000
TITITTTTI0T
000000000000

T7ITIIITTINT
TTTTTIIITINT
1341777777177
FTITTIITITTTT
FITTII7TTT77
THIITIITITTTT
Q000000000¢0
000000000001
000000000000
777700000003
000000000001
TTTIIITINTT7
00000000000
000000000000
000000000001
000100000000
362300000000
000000000000
Q00577777777
000000000004
000000000000
000000000000
000000000000
777700000002
00000000000
TFTTIIITT777
000000000000
00000000000
000000000000
000000000000
206100000000
0c000000000C
000677777777
a00000000001
000000000000
000200000000
000000000000
777700000003
000000000000

TITITTT?TTT7
TITIFTTITTITT7
TTTI7TITT777
TTTTTTHTT77
TIIITIITTITT
TTTITTITTINTT
TIIPIT7TTFT7777
000000010000
000000000000
Q00000030000
400000000000
TIINTTIITTTT
Q00000000000
VA A I A A O Y )
000000000000
Q00000000000
000000000000
00000C000000
TTTI7TTITT777
000000000000
TTTITTTTTINNT
0000000600000
000000000000
000000000000
000000000000
TITITTTIITT77
000000000000
TITITTTITI77
000000010000
200000000000
00000000000
000000000000
THTTTIITTTNT
000000000000
THTTIT7TT7777
00000000Q000C
000000000000
0c0000000000
00000C0000C0O0

D-log 75 (

OT7/OT[7TE —
Do /28 7Y _

Tamt poas P added
G\C,lr\.?h; 2 oA, &V.M &

77777777777
FI?FTTITT?IT
TFITTITITTNT
TIITTTTIIITTT
FTITITTITTTI7
Y NNNNNNNENNF
7777TIITTTTT
000000000000
000000000001
000000000000
000100000000
TITTTTIT?TTT
000100000000
FTITITTIT7777
000000000000
000000000000
000000000000
000000000000
FIFFTIII??TIT
000000000000
TFI?ITITTITIRT
000000000000
000100000000
000000000000
000000000000
FIFTTTITTTIT
000000000000
77777TTTITTTT
000100000000
000000000000
000000000000
000000000000
FITITTITITT77
000000000000
777777777777
000100000000
000000000000
000000000000
000000000000

v

Ain

Er &




1872)
1920)
1968)
2016)
2064)
2112)
2160)
2208)
2256)
2304)
2352)
2400)
2448)
2496)
2544)
2592}
2640)
2688)
2736)
2784)
2832)
2880)
2928)
2976)
3024)
3072}
3120)
3168)
3216)
3264}
3312)
3360)
3408)
3456)
3504)
3552}
3600)
3648)
3696)
3744)
3792}
3840)
3888)
3936)

Q00Cc000000000
QG0000040000
Qo0000030000
TTTTIITITT777
000000000000
000000000000
00c0000C00000
000000010000
004000010000
000000000000
T?7I77ITNTIT
000000000000
Q0000007777
Q00000000000
000000040000
Q00000040000
000000000000
TIITTTITT777
000000010000
000000000000
Q00000000000
000000000000
00000010000
c00000000000Q
FITTTTIIRTINT
Q00000000000
000000017777
0CcQQ00000000
000000000000
000000040000
000000000000
TRITTTITITT77
000000000000
000000000000
a0C000000000
000000000000
000000010000
000000000000
TT77727777777
¢00000C00000
0000060007777
000000000000
000000000000
000000040000

Q00000000001
000000000000
Q00000000001
TIITTIINTTT7
000000000000
00C00Q000C0O00
000000000000
000000000000
000000000000
000200000000
TI7777I77777
000000000000
TITIMT7777777
000000000000
000100000000
000000000003
000000000000
TITTITI7977
000Co00C0001
000000000001
000200000000
000000000000
000000000000
¢00000G00000
TIIITITTTT77
Q00000000000
TFTTTIVITTT777
000200000000
000000000000
Gco0000C0000
000200000000
WA Arar iy iy v i v v iy i
000000000000
00000000000
000100000000
000000000000
¢0000000C0000
000000000000
FTTTTEITI777
000100000000
TTIITTTTT7I77
00000000000
000000000000
000000000000

000000000000
o00C00000000
000000000000
TT?TTTTITI0000
000000000000
777777770000
Q00000000000
0000000C0000
000000000000
000000000000
TT77T77770000
000000000000
TTTIITTTTH77
000000000000
00000410000
000000000000
000000000000
777777770000
000000000000
TITITTIITQ000
000000010000
000000000000
000000010000
000000000000
TIITITTTOOQC
00000000000
TI7T77777777
000000020000
000000000000
00CcO0o00000000
c00000000000
TTI7TT7TI70000
Q00000000000
777777770000
000000030000
000000000000
00Cc000000000
000000000000
777777770000
000000000000
TIINITITTI7
Q0Cc0o0000C0000
000000000000
000000010000

000077777777
000000000000
000100000001
000500000000
000000000060
027400000021
000000000000
000000000000
000000000000
000000000000
000200000000
000000000000
77777777777
000000000000
000077777777
000100000000
000000000000
000500000000
000200000000
027400000021
000000000000
000000000000
000000000001
000000000000
000200000000
000000000002
7777ITITTITTIT
000006000000
000077777777
000000000000
000000006000
000500000000
006000000000
027400000021
000100000000
000100000000
000000000000
000000000000
000200000000
000000000002
777777771777
000000000000
000177777777
000000000000

TITTTITI0000
000000000000
0000000G0000C0
000000000000
Q00000000000
000000630000
©00000000000
000000000000
00000010000
000000000000
000000000000
0000000100600
TIT?TITTIIT777
000000000000
T77777770000
000000000000
000000000000
000000000000
000000000000
000000650010
000000000000
G000Q0000000
000000000000
00C0000C00000
000000000000
000000000000
TIITT77797777
000000000000
TFITITIIITII77
000000000000
000000000000
000000000000
000000000000
000000700002
000000010000
000000000000
000000000000
000000000000
000000000000
000000000000
TITTIITITTTT
000000010000
TITIITITII?77
000000010000

000077777777
000000000000
000000000000
000000000000
000000000000
0320000000060
000000000000
Q00777777777
000000000000
000000000000
00000000000
G00000000000
777700000003
000000000000
Q00077777777
Q00000000000
€000000000C00
000000000000
0000000G0000
371600000000
0C0000000000
001077777777
Q00C00000000
000000000000
00000D0CGCO00
00C0C0000000
777700000003
000000000000
TITIITTTTITY
000000000C00C
000000000001
000000000000
000000000000
215400000000
000000000000
o177 7777
000000000001
000100000000
000000000000
000000000001
777700000003
300000C00000
TIITIITTINTIT
000000000000

TTFIITNINTT
000000000000
TTTTIT7TTITT
c00000000000
ga0000000000
000000000000
000000000000
TTTTITTITIT777
000000000000
TI7777777777
000000000000
000000000000
000000000000
000000010000
TI77I7777777
Q000Cc0020000
TIITTIRTITI77
000000000000
000000000000
¢CQ000000000
000000000000
TIITIIITT077
000000000000
TI7TT7ITT7
000000010000
000000020000
000000010000
000000000000
TITTTI7TTI?777
¢00000000000
TITITITTITITT?
000000000000
000000000000
000000000000
000000000000
FIITTIT?T777
¢Q0000000000
TITTTI?TT?77
000000000000
000000000000
000000000000
000000000C0Q0
TIITTITTITTTT
ooooooCo0000

TITTIII?7727
000000000000
TITITTIITITTNY
000000000000
000000000000
000000000000
000000000000
TITTIITTIINT
000000000000
TTTIII777777
000000000000
000000000000
00000GC000000
000000000000
TIIIITTIT7T77
Q00000000000
TIITTITTITI77
000100000000
000000000000
¢00000000001
000200000000
TTITITITIV77
00000C000000
TTITITTINTT77
000000000000
000100000000
000300000002
000000000000
TTFIITTTIT777
00000000001
TITTTITIRTTT7T
000000000000
000000000001
000000000000
000200000000
TIIPITTITTE7
300000000000
FITITIT77777
000000000000
000000000000
00oQo00go0002
000000000000
TIIIT79I77777
000000000000

]
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3984)
4032)
4080)
4128)
4176}
4224)
4272)
4320)
4368)
4416)
4464)
4512)
4560)
4608)
4656)
4704)
4752)
4800)
4848)
4896)
4944)
4992)
5040)
5088)
5136)
5184)
5232)
5280)
5328)
5376)
5424)
5472)
5520)
5568)
5616)
5664)
5712}
5760)
5808)
5856)
5504)
5952}
6000}
6048}

Q0000004C000
FI7I7TT?IITYT
000000000000
000000010000
0C0000000000
0C000G000000
000000010000
000000030000
TRTITITTITTTT?
00Cc0000000G00
00CcD00007777
000000000000
Q00000000000
000000040000
Q00000000000
TITI?TTINTTT
o000C000000C
00000000000
000000000000
000000000000
000000010000
00000000000
TTTTITTIT777
000000010000
00000007777
000000000000
400000000000
Q00000040000
00000000000
TITIIIVIT777
00000000000
000000020000
000000000000
000000010000
0000C0010000
000000000000
TITPTIITTT77
00Q000000C00
000000007777
000000000000
¢00000000000
000000040000
0c0000000000
TTITITIITNNT

c00200000000
AT I O A O O O B T
000000C00000
000000000000
000000000G000
000000000002
000000000000
Q00000000001
FIT7I7TINTTET
000000000000
FTPTIIITITN
0000006000000
000000000000
000000000000
00000000000
TIFIITTT?T97
000000000002
¢oQo000G0000
0001000G0000
000000000000
¢oQ0000060000
goc200000000
TITII?TITI?TIT
¢oCo000G0000
TITIITTITTTNT
000000000000
Q0Cc000000001
000000000000
co0o00000000¢C
TIIII7TIT7T777
00000000000
coo00000000¢C
¢o0000000000C
oQo0000C0000
Go0000000000
000000000000
FITIITIFINET
000006000000
TTI?ITTIPTTIT
Q00000000001
000000000000
0c0000000000
000000000000
FITITITTINTT

000000000000
TITIIITTI0000
000000010000
TIITTTITTO000
000000000000
000000000000
000000030000
000000000000
TTTTITTT0000
000Q00000000
00000007777
00Cc000000000
00000000000C
000000010000
Q00000010000
T7TT77770000
Q00000000000
000002330000
Q00000000000
000000000000
Q00000030000
0000000000C0
F7ITTT770000
000000000000
TITIIITI7777
000000000000
ao00000020060
0000Q00000C0
0000C00100C0
TITTTTTT00CO
000000010000
F7777T77T0000
000000000000
Q0000000Q00CO
0o0c0000000CC
o0Cco00000G0000
777777770000
000000030000
TTTTITITT7T97
000000000000
000000000000
Q00000000000
000006000000
7777FTTTIOO00

000000000000
000500000000
000000000000
027400000021
000400000000
Q000000000C0
000000000000
00000000000C
000200000001
000000000000
TITTITTITIITIT
000000060000
000077777777
000000000000
000000000001
000500000000
000000000000
027400000022
000000000000
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APOLLO 14 LM/ALSEP
TOTAL ION DETECTOR DATA ON TAPE

71-008C-06F

THIS DATA SET HAS BEEN RESTORED. THERE WERE ORIGINALLY 24 7-TRACK,
800 BPI TAPES WRITTEN IN BINARY. THERE ARE THREE RESTORED TAPES. THE
DR TAPES ARE 3480 C@RTRIDGES AND THE DS TAPES ARE 9-TRACK, 6250 BPI.
THESE ORIGINAL TAPES WERE CREATED ON AN IBM 9021 COMPUTER. THE DR AND

DS NUMBERS ALONG WITH THE CORRESPONDING D NUMBERS ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN
DR004991 DS004991 - D015663 1 02/06/71 - 05/07/71
D016951 2 05/07/71 - 07/21/71
D016952 3 07/21/71 - 09/29/71 (a)
D016953 4 09/29/71 11/30/71
D016954 5 11/30/71 01/24/72 (b}
D016955 6 01/24/72 03/20/72 (c)
D018316 7 03/20/72 05/14/72
DR00499%2 DS004992 D018315 1 05/14/72 07/10/72 (d)
D018314 2 07/10/72 09/03/72 (e)
D018818 3 09/03/72 10/29/72 (f)
D018819 4 10/29/72 12/22/72 (g)
D018820 5 12/22/72 02/15/73 (h)
D018821 6 02/15/73 04/11/73
DRO06253 DS006253 D108746 1 02/05/71 02/25/71
2 09/17/72 09/23/72
3 12/25/73 12/31/72
4 12/25/73 12/31/73
5 01/01/74 01/18/74
6 01/18/74 01/24/74
7 01/24/74 01/30/74
8 05/22/74 05/27/74
9 05/27/74 06/17/74
10 06/17/74 06/22/74
11 06/22/74 06/22/74

QMmO @A

a) D016952: READ ERRORS OCCURRED IN RECORDS 284, 292, 301, OF FILE 1

b) D016954: READ ERRORS OCCURRED IN RECORDS 2, 122, 134, 138, 139,
141, 1057 OF FILE 1

D016955: READ ERRORS OCCURRED IN RECORDS 404-406 OF FILE 1

D018315: READ ERRORS OCCURRED IN RECORDS 1785-1786 OF FILE 1

D018314: READ ERROR OCCURRED IN RECORD 419 OF FILE 1

D018818: READ ERROR OCCURRED IN RECORD 1445 OF FILE 1

DQ18819: READ ERRORS OCCURRED IN RECORDS 1630-1631 OF FILE 1

D018820: READ ERRORS OCCURRED IN RECORDS 1430,1443, OF FILE 1

Nefun % 49 099¢-05¢
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APOLLO 12 LM/ALSEP
TOTAL ION DETECTOR DATA ON TAPE

69-099C-05F

This data set has been restored. There were originally 31
7-track, 800 BPI tapes written in Binary. There are three restored tapes
The DR tapes are 3480 cartridges and the DS tapes are 9-track, 6250 BPI.
The original tapes were created on a 7094 computer and the restored
tapes were created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D numbers are as follows:

DR# DS# D# FILES TIME SPAN
DRO05027 DS005027 D017211 11/19/69 03/10/70
D017212 03/10/70 05/31/70
D017213 05/31/70 08/13/70
D017281 08/13/70 11/04/70
D017280 11/04/70 01/29/71
D017279 01/29/71 04/19/71
D017278 04/19/71 07/05/71
DRO05028 DS005028 D017693 1 07/05/71 09/24/71 (e)
D017694 2 09/24/71 12/18/71 (f})
D017695 3 12/18/71 03/11/72 {q)
D017883 4 03/12/72 05/31/72 (h)
D017882 5 05/31/72 08/16/72 (i)
D018311 6 08/16/72 11/16/72 (3)
D018310 7 11/16/72 03/14/73 (k)
DRO06255 DS006255 D108762 1 05/06/73 05/12/73
2 05/12/73 05/27/73
3 05/27/73 06/12/73
4 06/12/73 06/27/73
5 06/27/73 07/05/73
6 07/05/73 07/09/73
7 07/09/73 07/24/73
8 08/27/73 09/22/73
9 09/28/73 10/04/73
10/03/73 10/18/73
10/18/73 10/25/73
11/05/73 11/20/73
11/20/73 11/25/73
11/25/73 12/01/73
12/01/73 12/18/73
12/24/73 12/30/73
12/26/73 12/31/73

Suf o b4-077- 05
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APOLLO 12 CONT.

D017212: Read error occurred in record 242 of file

D017280: Read error occurred in record 412 of file

D017279: Read error occurred in record 551 of file

D017278: Read error occurred in record 158 of file

D017693: Read errors occurred in records 292, 696, 1374 of file 1.

D017694: Read error occurred in record 628 of file 1.

D017695: Read errors occurred in records 411, 1740, 1848, 1849
of file 1.

D017883: Read errors occurred in records 361, 1142 of file 1.

D017882: Read errors occurred in records 4, 490, 540, 1434, 1815,
1821 of file 1.

D018311: Read error occurred in record 15 of file 1.

D018310: Read errors occurred in records 51, 414 of file 1.
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APOLLO 15 LM/ALSEP
TOTAL ION DETECTOR DATA ON TAPE

71-063C-05F

This data set has been restored. There were originally 10

7-track, 800 BPI tapes written in Binary. There are two restored tapes.
The DR tapes are 3480 cartridges and the DS tapes are S-track, 6250 BPI.
An additional 59 7-track, 200 BPI tapes were stacked onto one 9-track.
The original tapes were created on a 930 computer and the restored
tapes were created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D numbers are as follows:

DR# DS# D# FILES TIME SPAN
DR005023 DS005023 D017283 1 08/03/71 10/28/71 (a)
D017751 2 10/28/71 01/11/72 (b)
DO17750 3 01/11/72 03/16/72
D017749 4 03/16/72 05/19/72 (c)
D017748 5 05/19/72 07/15/72 (d)
DR0O05024 DS005024 D017747 1 07/15/72 09/08/72 (e)
D017746 2 09/08/72 11/03/72
D017745 3 11/03/72 12/28/72
D028834 4 12/28/72 02/22/73 (f)
D028835 5 02/22/73 04/19/73
D-108752 C-032849 1 04/18/73 04/24/73
2 04/24/73 05/03/73
3 05/07/73 05/13/73
4 05/13/73 05/17/73
5 05/17/73 05/22/73
6 05/22/73 05/28/73
7 05/28/173 06/02/73
8 06/02/73 06/08/73
9 06/08/73 06/13/73
10 06/13/73 06/18/73
11 06/19/73 06/23/73%
12 06/18/73 06/24/73
13 06/24/73 06/30/73
14 06/30/73 07/07/73
15 07/07/73 07/11/73
16 07/11/73 07/17/73
17 07/17/73 07/23/73
18 07/19/73 Q7/22/73 +*
19 07/23/73 07/29/73
20 07/29/73 08/04/73
21 08/04/73 08/10/73
22 08/10/73 08/16/73
23 08/18/73 08/20/73%

e 4o 690900 -05C forduoida, Docemontet, ;.

I



24
25
26
27
28
29
30

08/16/73
08/22/73
08/28/73
09/03/73
09/09/73
09/16/73
08/20/73

- 08/22/73%
- 08/28/73
- 09/03/73
- 09/09/73
- 09/16/73
- 09/20/73
- 09/22/73

31 This file 1is currently a bad file from dout3
and must be replaced with DIN-30 when the 7-tk
drive is reset to read 200 bpi

has input tape and scratch for

Time spans overlap.
Time gaps between files.
D017283:

D017751: Read errors occurred
1846 of file 1.
D017749: Read errors occurred
1849 of file 1,
D017748: Read errors occurred
D017747: Read errors occurred
635, 1849 of file 1.
D028834: Read errors occurred

1845 of file 1.

Read errors occurred

in
in

in

in
in

in

32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59

records
records

records

records
records

records

714,

269,

1622,

09/28/73
10/03/73
10/10/73
10/15/73
10/18/73
10/18/73
10/24/73
10/25/73
10/31/73
11/06/73
11/17/73
11/23/73
12/04/73
12/14/73
12/15/73
12/30/73
01/01/74
01/16/73
01/21/74
06/21/74
10/28/74
12/24/74
01/01/75
09/02/75
08/05/75
08/11/75
08/17/75
11/30/75

5, 1136,
216,

950,

1025,

tapes. Majames
duping.

- 09/30/73

- 10/09/73

- 10/18/73*
- 10/18/73+%
- 10/18/73%
- 10/24/73

- 10/31/73

- 10/31/73%
- 11/06/73

- 11/17/73

- 11/23/73

-~ 11/28/73%%
- 12/15/73

- 12/17/73

- 12/20/73%*
- 12/31/73

- 01/16/74

- 01/18/73

- 01/27/74%*
- 06/26/74%*
- 10/30/74%*
- 12/31/74

- 01/10/75*%*
- 09/04/75

- 08/10/75

- 08/16/75

- 09/01/75

- 18/31/75

1494 of file 1.
218,

220, 305,

1766, 1837,

300 of file 1.

34s,

1786,

347,

348, 349,

1842, 1843,
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APOLLO 15 LM/ALSEP
MASS ANALYZER DATA ON TAPE

71-063C-05C

THIS DATA SET HAS BEEN RESTORED THERE WERE ORIGINALLY 63 7-TRACK, 800

BPI TAPES WRITTEN IN BINARY. THERE ARE FOUﬁ RESTORED TAPES. THE DR
TAPES ARE 3480 CAR%RIDGES AND THE DS TAPES ARE 9-TRACK, 6250 BPI. THE
ORIGINAL TAPES WERE CREATED ON A 7094 COMPUTER AND THE RESTORED TAPES
WERE CREATED ON AN IBM 9021 COMPUTER. DD108719 & 720 WERE CREATED FROM
A GROUP OF TAPES PROVIDED BY THE PI SEVERAL YEARS AFTER THE INITIAL
SHIPMENT OF THE 10 TAPES. THE DR AND DS NUMBERS ALONG WITH THE

CORRESPONDING D NUMBERS ARE AS FOLLOWS:

DR# DS# D# FILES TIME SPAN
DR004993 DS004993 D017282 1 08/03/71 - 10/28/71
D017696 2 10/28/71 01/11/72 (a)
D017697 3 01/11/72 03/16/72
D017742 4 03/16/72 05/19/72 (b)
D017743 5 05/19/72 07/20/72 (c)
DR004994 DS004994 D017888 1 07/20/72 09/09/72
D017887 2 09/09/72 11/04/72
D017886 3 11/04/72 12/29/72 (4)
D017885 4 12/29/72 02/24/73
D107884 5 02/24/73 06/02/73

LA- 0AYC-05e be‘, W \DW

Lagy Yo




DR006251 DS006251

DR006252 DS006252

APOLLO 15 LM/ALSEP

- - -

108719

D108720

TIME SPAN
05/21/73 05/24/73
06/02/73 06/08/73
06/08/73 06/13/73
06/13/73 06/18/73
06/18/73 06/23/73
06/19/73 06/23/73
06/24/73 -6/30/73
06/30/73 07/07/73
07/07/73 07/11/73
07/11/73 07/17/73
07/17/73 07/19/73
07/19/73 07/22/73
07/23/73 07/29/73
07/29/73 08/04/73
08/04/73 08/10/73
08/07/73 08/10/73
08/16/73 08/22/73
08/18/73 08/20/73
08/22/73 08/28/73
09/03/73 09/09/73
09/16/73 09/20/73
09/25/73 09/28/73
09/25/73 09/27/73
10/25/73 10/31/73
11/14/73 11/17/73
11/28/73 12/04/73
12/14/73 - 12/17/73
12/15/173 12/20/73
12/15/73 12/20/73
12/20/73 12/24/73
12/25/73 12/30/73 "
12/30/73 12/31/73
01/12/74 01/14/74
01/24/74 01/29/74
01/29/73 02/04/73
02/24/74 03/03/74
02/26/74 03/03/74
03/11/74 03/16/74
05/10/74 05/14/74
05/19/74 05/24/74
05/24/74 05/30/74
06/25/74 06/29/74
07/07/74 07/11/74
07/24/74 07/27/74
08/22/74 08/25/74
09/04/74 09/08/74
09/10/74 09/12/74
09/08/74 09/15/74
09/16/74 09/18/74
10/28/74 11/02/74
12/13/74 12/18/74
12/19/74 12/24/74
10/30/74 10/31/74



2.0 O W

D107696:
D017742:
D017743:
D017886:

APOLLO 15 LM/ALSEP

READ ERROR OCCURRED IN RECORD 772 OF FILE 1
READ ERROR OCCURRED IN RECORD 1840 OF FILE 1
READ ERRORS OCCURRED IN RECORDS 734, 755, 17%4 OF FILE 1
READ ERROR OCCURRED IN RECORD 1034 OF FILE 1
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